Proteome analysis reveals a distinct molecular profile of cellular stress following incubation of DDT1-MF2 smooth muscle cells in the presence of a high concentration of hyperforin.
The acylphloroglucinol derivative hyperforin is a major constituent of St. John's wort extracts ( Hypericum perforatum L.), which has been demonstrated to contribute to the antidepressant action of this herbal drug. In previous investigations we observed that hyperforin causes a rapid stimulation of intracellular calcium mobilization and enhances extracellular acidification in the hamster vas deferens smooth muscle cell line DDT (1)-MF2. To obtain further insight into its mode of action, we have now examined if these effects are accompanied by changes in protein expression. Cells were incubated with hyperforin for 15 min at a concentration of 1 microg/mL. Proteome analysis in cell lysates was accomplished by two-dimensional gel electrophoresis (2D-PAGE) and proteins were visualized by silver staining. Differences in the expression pattern between hyperforin- and vehicle-treated cells were displayed by computer-assisted differential display and identification of selected protein spots was performed by peptide mass fingerprinting after digestion with trypsin. Following incubation with hyperforin marked changes in the expression of several proteins were evident. A particularly strong change was observed for 6 proteins, which were identified as tubulin-beta, enolase 3, SYNCRIP, endoplasmin, elongation factor 2 and HSP84. As these proteins are known to be involved in cellular responses to stress by regulating energy metabolism as well as synthesis, intracellular transport and folding of proteins, our results suggest that the effects observed are not components of the normal pharmacological activity profile of hyperforin but are rather indicative of cellular stress promoting activity at higher concentrations.